Mechanisms of MPTP toxicity and their implications for therapy of Parkinson's disease.
Parkinson's disease is one of the major neurodegenerative disorders. This disease is mainly characterized by tremor, bradykinesia, rigidity and postural instability that results primarily from a loss of dopaminergic neurons of nigrostriatal pathway. MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) is well known to damage the nigrostriatal dopaminergic pathway as seen in Parkinson's disease. Recent evidence shows that glial-related response plays a key role in the MPTP neurotoxic process and the blockade of glial activation may be a new therapeutic approach, which has applicability for Parkinson's disease. On the other hand, dopamine transporters (DAT) are important to the appearance of MPTP neurotoxicity because to be neurotoxin, an MPTP metabolite must first gain access to the dopaminergic neurons via DAT. Several studies suggest that DAT is a mandatory factor for expression of MPTP neurotoxicity and may explain the selective neuronal damage in the substantia nigra in MPTP toxicity. Therefore, DAT is thought to play an important role in the MPTP neurotoxic process and specific blockade of DAT with high-affinity inhibitors in neurodegenerative diseases such as Parkinson's disease, where the effective levels of dopamine are markedly reduced, may have beneficial consequences. In view of these new insights, this article suggests that the overexpression of S100beta protein secreted by glial cells may be an exacerbating factor in the neurodegeneration of dopaminergic cells. In this review, we also demonstrate the possible role of DAT in the brain cells in MPTP neurotoxicity. Thus this review provides valuable information for progressive neurodegeneration of the nigrostriatal dopaminergic neuronal pathway.